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(57) [Abstract] 
[Objective] 

Offer of refrigerator oil composition which you can use for 
HFC coolant, is superior in valve coking prevention 
characteristic. 

[Constitution] 

It designates mineral oil and/or olefin polymer as base oil, in 
this 1 - 30 mass% contains oxygen-containing synthetic oil 
with composition total amount standard and becomes. 

[Claim(s)] 
[Claim 1] 

synthetic oil which designates mineral oil and/or olefin 
polymer as base oil, contains oxygen in this, containing 1-30 
mass% with composition total amount standard, refrigerator 
oil composition for the hydrofluorocarbon coolant which 
becomes 

[Claim 2] 

fluid composition for refrigerator which contains [I ] 
hydrofluorocarbon coolant and composition which is stated in 
Claim 1 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards refrigerator oil composition and fluid 
composition for refrigerator, detailsregard fluid composition 
for refrigerator which contains useful refrigerator oil 
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composition and its refrigerator oil composition as one for 
hydrofluorocarbon coolant which possesses specific 
composition. 

[0002] 

[Prior Art] 

HFC (hydrofluorocarbon ) is being used CFC which is used 
from problem of ozone layer destruction of recent years, from 
until recently as coolant of the freezer (chlorofluorocarbon ) 
and HCFC (hydrochlorofluorocarbon ) becomes regulated 
object, in place of these as the coolant. 

As refrigeration oil for this HFC coolant, PAG which is 
mixed with HFC (polyalkylene glycol ), ester etc being 
examined or being used. 

U.S. Patent 4,755, 31 6 number and Japan Unexamined Patent 
Publication Hei 1- 198694 number, in same 1 - 256594 and 
same 1 -259093, same 1 - 259094, same 1 - 259095, same 1 - 
274191, same 2 -43290, same 2 - 55791, same 2 - 84491 etc 
we to be stated concerning for example PAG, concerning 
ester Japanese Publication of PCT Application 3- 505602 
number and Japan Unexamined Patent Publication Hei 3- 
88892 number,same 2 - 128991, same 3 - 128992, Same 3 - 
200895, same 3 - 227397, same 4 - 20597, same 4 - 
72390,same 4 - 218592, same in 4 - 249593 etc it is stated. 

But, PAG moisture absorption is high, electrical property 
(volume resistance ) is not good. 

As for ester oil, structural* hydrolysis happens, there is a 
possibility which generates acid, various undesirable happens, 
it is estimated . 

In addition, as for these oil, large problem that it has 
possessed lubricity is inferior in comparison with system of 
mineral oil/CFC. or mineral oil/HCFC. 

On one hand, it is stated in Japan Unexamined Patent 
Publication Hei 5-157379 concerning refrigeration system for 
the HFC-134acoolant which uses refrigeration oil which is not 
mixed with coolant. 

In addition, it is stated in Japan Unexamined Patent 
Publication Hei 5-59386 hydrocarbon compound and 
concerning the refrigeration oil for tetrafluoroethane which 
uses mixed oil of ester or ether. 

When hydrocarbon oil you use, as refrigeration oil for HFC 
coolant in order toguarantee oil return, there is a tendency 
where oil of low viscosity isused relatively. 

But, when oil of low viscosity is used, in case of reciprocating 
compressor whichpossesses especially valve mechanism, it 
possesses problem that valve causes coking, it became clear. 
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As for these inventors, you can pay attention to hydrocarbon 
oil which does nothave anxiety of hydrolysis and moisture 
absorption, greatly you candecrease valve coking at time of 
HFC coolant use result of diligent research, bycontaining 
specific compound in hydrocarbon oil, to discover, the this 
invention it reached to completion. 

[0003] 

[Problems to be Solved by the Invention] 

refrigerator oil composition* and its refrigerator oil 
composition and consists of HFC coolant fluid composition 
for the refrigerator which this invention using for HFC 
coolant is possible, is superior in valve coking prevention 
characteristic are offered make objective. 

[0004] 

[Means to Solve the Problems] 

synthetic oil where refrigerator oil composition for 
hydrofluorocarbon coolant which relates to namely, this 
invention designates mineral oil and/or olefin polymer as base 
oil, contains oxygen in thiscontaining 1 - 30 mass% with 
composition total amount standard, it is something which 
becomes. 

And, fluid composition for refrigerator which relates to this 
invention is somethingwhich contains hydrofluorocarbon 
coolant and refrigerator oil composition for above-mentioned 
hydrofluorocarbon coolant. 

[0005] 

[Embodiment of the Invention] 

content of below this invention is explained in detail. 

mineral oil and/or olefin polymer is usable in base oil (Below, 
this is called (A ) component ) in refrigerator oil composition 
of this invention. 

As mineral oil, concretely atmospheric distillation and 
vacuum distillation doing for example crude oil, the 
lubricating oil fraction which it acquires, as needed 
combining solvent deasphalting* solvent extraction* 
hydrocracking* solvent dewaxing* contact dewaxing* 
hydrogenation purification* sulfuric acid washing* clay 
treatment or other purifying process, you can use paraffin 
type* naphthene type or other oil which it refined. 

In addition, polymerizing olefin of carbon number 2-10 as 
olefin polymer, thosewhich are acquired. And be able to use 
those which hydrogenation do this, concretely the;al of for 
example polybutene* poly isobutene* carbon number 5-10 
-olefin it can use oligomer* ethylene-propylene copolymer* 
and those etc which these hydrogenation are done desirably. 
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(A)rt»0)tt*l*1»lcl8S*iittL^. » *L 

L^ttSl* 40 deg C t? 3-50mm 2 /s* £blCjt?£ 
L<I4 ^40mm 2 /s* ftlC»*L<l* 5~35mm 2 /s V 

[0006] 

<B)jJt»£LTff*U**l*»l*, UttMlcii* 

x;u* (b)7t*gyjzi-;K (c)^h>fcJ:tf Cftb 
[0007] 

±lB<D(a)iXT-;i/£LTI** 0J*lS* 3?SJ£x 
;u* a^u^xxxx #'J;*— JUftifci: 



and those etc which these hydrogenation are done desirably. 

Being independent, in addition 2 kinds or more combining, it 
is possible touse these mineral oil and olefin polymer. 

viscosity of (A ) component especially is not limited. 
Desirable kinematic viscosity 3 - 50 mm 2 /s* furthermore is 
preferably 4-40 mm 2 /s* particularly preferably 5-35 mm 2 /s 
with 40 deg C. 

[0006] 

refrigerator oil composition of this invention contains 
synthetic oil (Below, this is called (B ) component ) which 
contains oxygen in addition to above-mentioned base oil. 

Desirable synthetic oil, concretely, is ester * poly glycol* 
ketone* polyphenyl ether* silicone* polysiloxane* 
perfluoro ether etc as (B ) component, butit can use (a ) ester* 
(b ) polyglycol* (c ) ketone and these blend moredesirably 
even among them. 



[0007] 

As above-mentioned (a ) ester, for example aromatic ester* 
dibasic acid ester* polyol ester* complex ester* polyol 
carbonate ester and these blend etc areillustrated. 



**JJiXXTJUiLTB\ 1-6 «*i?£L<l* 

1-4 flu .fcy W*L<li 1-3 fic7)^SS**;U7t-:> 
Mt, vtm& 1-18* *?*L<li 2-15 CDs fifD$ 

tzittmmmm 1 mr^-^to^^^ 

i-6 m<om^mti)^>mtLx\t.Mwm\z 
ambits $ a« a* y^j^m. <<v7$)iM. 

*fc* i-i8 <Dm®m \ my^-^tL 

zo)«t%asilfi i fflr;u=i-;ui:LTi±*itMtt 
\z\tmx.\fs **J-)\>. i$y-;u* iMBttS 



As aromatic ester, it can use aromatic carboxylic acid of 1 - 
hexavalent* preferably 1-tetravalent* more preferably 

1- trivalent and, ester etcof saturated or unsaturated aliphatic 
monohydric alcohol of carbon number 1-18* preferably 

2- 15. 

1 - As aromatic carboxylic acid of hexavalent, you can list for 
example benzoic acid* phthalic acid* isophthalic acid* 
terephthalic acid* trimellitic acid* pyromellitic acid etc 
concretely. 

In addition, with those of saturation and it is good with those 
of the unsaturated, as aliphatic monohydric alcohol of carbon 
number 1-18, but it is something of saturation,it is desirable . 

As this kind of fat monohydric alcohol, with those of straight 
chain and it is good withthose of branched, can list 
octadecanol of heptadecanol * straight or branched of 
hexadecanol* straight or branched of penta decanol* 
straight or branched of tetradecanol* straight or branched of 
tridecanol* straight or branched of dodecanol* straight or 
branched of undecanol* straight or branched of the decanol* 
straight or branched of nonanol* straight or branched of 
octanol* straight or branched of heptanol* straight or 
branched of hexanol * straight or branched of pentanol * 
straight or branched of butanol* straight or branched of 
propanol* straight or branched of for example methanol* 
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ethanoU straight or branched concretely. 

Furthermore, when aromatic carboxylic acid of bivalent or 
greater is used, with full ester andit is good with partial ester , 
but it is a full ester, it is desirable . 

Here. 

You display full ester where everything of carboxyl group in 
aromatic carboxylic acid the esterification is done full ester, 
carboxyl group of at least one in aromatic carboxylic acid 
esterification do partial ester, while it is a shape of carboxyl 
group ester which remainsis meant. 

In addition, when aromatic carboxylic acid of bivalent or 
greater is used, it is possible to bea ester which consists of 
alcohol residue of 1 kind and, it is possible tobe a ester which 
consists of alcohol residue of 2 kinds or more. 

As aromatic ester, 

Concrete for example 

diethyl phthalate * 

dipropyl phthalate (straight or branched ), 
dibutyl phthalate (straight or branched ), 
dipentyl phthalate (straight or branched ), 
dihexyl phthalate (straight or branched ), 
diheptyl phthalate (straight or branched ), 
dioctyl phthalate (straight or branched ), 
dinonyl phthalate (straight or branched ), 
didecyl phthalate (straight or branched ), 
phthalic acid di undecyl (straight or branched ), 
didodecyl phthalate (straight or branched ), 
ditridecyl phthalate (straight or branched ), 
phthalic acid di tetradecyl (straight or branched ), 
phthalic acid di pentadecyl (straight or branched ), 

diethyl isophthalate* 

dipropyl isophthalate (straight or branched ), 
dibutyl isophthalate (straight or branched ), 
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isophthalic acid G pentyl (straight or branched ), 
isophthalic acid G hexyl (straight or branched ), 

isophthalic acid G heptyl (straight or branched ), 
isophthalic acid dioctyl (straight or branched ), 
isophthalic acid G nonyl (straight or branched ), 
isophthalic acid G decyl (straight or branched ), 
isophthalic acid di undecyl (straight or branched ), 

didodecyl isophthalate (straight or branched ), 
isophthalic acid vHJ decyl (straight or branched ), 

isophthalic acid di tetradecyl (straight or branched ), 

isophthalic acid di pentadecyl (straight or branched ), 

diethyl terephthalate^ terephthalic acid G propyl (straight or 
branched ), dibutyl terephthalate (straight or branched ), 
terephthalic acid G pentyl (straight or branched ), dihexyl 
terephthalate (straight or branched ), terephthalic acid Gheptyl 
(straight or branched ), dioctyl terephthalate (straight or 
branched ), terephthalic acid G nonyl (straight or branched ), 
terephthalic acid G decyl (straight or branched ), terephthalic 
acid di undecyl (straight or branched ),didodecyl terephthalate 
(straight or branched ), ditridecyl terephthalate (straight or 
branched ), terephthalic acid di tetradecyl (straight or 
branched ), terephthalic acid di pentadecyl (straight or 
branched ), triethyl trimellitate, trimellitic acid tripropyl 
(straight or branched ), tributyl trimellitate (straight or 
branched ), trimellitic acid tri pentyl (straight or 
branched ),trimellitic acid tri hexyl (straight or branched ), 
trimellitic acid tri heptyl (straight or branched ), trioctyl 
trimellitate (straight or branched ), trimellitic acid tri nonyl 
(straight or branched ), trimellitic acid tridecyl (straight or 
branched ), trimellitic acid tri undecyl (straight or branched ), 
trimellitic acid tridodecyl (straight or branched ), trimellitic 
acid tri tridecyl (straight or branched ), trimellitic acid tri 
tetradecyl (straight or branched ),trimellitic acid tri pentadecyl 
(straight or branched ), pyromellitic acid tetraethyk 
pyromellitic acid tetra propyl (straight or branched ), 
pyromellitic acid tetra butyl (straight or branched ), 
pyromellitic acid tetra pentyl (straight or branched ), 
pyromellitic acid tetra hexyl (straight or 
branched ),pyromellitic acid tetra heptyl (straight or 
branched ), pyromellitic acid tetraoctyl (straight or branched ), 
pyromellitic acid tetra nonyl (straight or branched ), 
pyromellitic acid tetradecyl (straight or branched ), 
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pyromellitic acid tetra undecyl (straight or 
branched ),pyromellitic acid tetra dodecyl (straight or 
branched ), pyromellitic acid tetra tridecyl (straight or 
branched ), pyromellitic acid tetra tetradecyl (straight or 
branched ), you can list pyromellitic acid tetra pentadecyl 
(straight or branched )etc. 



In addition, obvious thing, with single compound and it is 
good with blend of compound of 2 kinds or more as aromatic 
ester. 

As dibasic acid ester, of dibasic acid of glutaric acid* adipic 
acid* pimelic acid* suberic acid* azelaic acid* sebacic 
acid or other carbon number 5-10 and it can use ester 
andthese blend of methanol* ethanol* propanol* butanol* 
pentanol* hexanol* heptanol* octanol* nonanol* 
decanol* undecanol* dodecanol* tridecanol* 
tetradecanol* penta decanol or other straight chain or 
monohydric alcohol of carbon number 1-15 which possesses 
the branched alkyl group desirably, more concretely can list 
for example ditridecyl glutarate* di 2- ethylhexyl adipate* 
diisodecyl adipate* ditridecyl adipate* di 2- ethylhexyl 
sebacate* and these blend etc. 



In addition, it can use ester of polyol and aliphatic acid of the 
carbon number 6-20 which 3 - 20 possess diol or hydroxy 
group as polyol ester,desirably. 

Here, for example ethyleneglycol* 1, 3- propanediol* 
propylene glycol* 1 , 4- butanediol* 1 , 2- butanediol* 2- 
methyl- 1 , 3- propanediol * 1 ,5-pentanediol * neopenty 1 
glycol* 1,6-hexanediol* 2- ethyl -2- methyl-1, 3- 
propanediol * 1 ,7-heptanediol * 2- methyl -2- propyl- 1,3- 
propanediol* 2, 2- diethyl- 1, 3- propanediol* 1,8-octanediol* 
1,9-nonanediol* 1,10-decanedioK 1,1 1- undecane diol, you 
can list 1 and 1 2 -dodecanediol etc concretely as diol. 



As polyol, concretely for example trimethylol ethane* 
trimethylolpropane* trimethylol butane, di- 
(trimethylolpropane ), tri- (trimethylolpropane ), 
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i, ^*-*>Bt. 



2-X^'<>$0&, *^UJUS, 2-I^-;i/^4r 

•yjn-JUs mj-^p— ;ux$> s mj-^p— ju 
h'j^p— ;u^v. v-chj^p- 
hU-(H'J^p-;u^p^». 'O 

$X'JX'Jh~;K V-(^>'S'X"JX'Jh-;U), t-'J 
-(/<>^x'JX'JI — ;U)^<!:<7)t>y-KT;U=i 

p/O^u^r*— K 'O^xijxui — ;u 2-x 
^;u's^+»-yi— k 'O^x'jx'jh— ju^ju 

4x£><> 

z^U^XXXx^tli. SI8fiKfc<fe 
^(DxXxJKDCirT'fcy, msbM. -i&m 
fiKxXxiUfc.fctf/K'J*— ;uxxx;KDtc 
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pentaerythritol* di- (pentaerythritol ), the tri- 
(pentaerythritol ), glycerine * polyglycerine (glycerine 2-20 
-mer ), 1, 3 and 5 — pentane triol* sorbitoU sorbitan* 
sorbitol glycerin-condensed ones, you can list the adonitol* 
arabitol* xylitoK mannitol or other polyhydric alcohoK 
xylose* arabinose* ribose* rhamnose* glucose* 
fructose* galactose* mannose* sorbose* cellobiose* 
maltose* isomaltose* trehalose* sucrose * raffinose* 
gentianose* melezitose or other saccharides* and these 
partially etherified product* and methyl glucoside 
(glycoside ) etc. 



As aliphatic acid, concrete those of for example pentanoic 
acid* hexanoic acid* heptanoic acid* octanoic acid* 
nonanoic acid* decanoic acid* undecanoic acid* 
dodecanoic acid* tridecanoic acid* tetradecanoic acid* 
pentadecanoic acid* hexadecanoic acid* heptadecanoic 
acid* octadecanoic acid* nonadecanoic acid* eicosanoic 
acid* oleic acid. or other straight chain or branch. Or you can 
list so-called neo acid etc where the;al carbon atom is 
quaternary. 

Furthermore concretely, valeric acid* isopentanoic acid* 
capric acid* pelargonic acid* 2- methyl hexanoic acid* 2- 
ethyl pentanoic acid* caprylic acid* 2- ethyl hexanoic 
acid* normal nonanoic acid* 3,5,5-trimethyl hexanoic acid 
etc is more desirable. 

polyol ester has been allowed to have possessed free hydroxy 
group. 

Furthermore, neopentyl glycol* trimethylol ethane* 
trimethylolpropane* trimethylol butane* di- 
(trimethylolpropane ), tri- (trimethylolpropane ), 
pentaerythritol* di- (pentaerythritol ), with ester of tri- 
(pentaerythritol ) or other hindered alcohol, concretely you 
can list for example neopentyl glycol 2- ethyl hexanoate* 
trimethylolpropane caprylate* trimethylolpropane 
pelargonate* pentaerythritol 2- ethyl hexanoate* 
pentaerythritol pelargonate* and these blend etc especially as 
desirable ones. 



In addition, complex ester, with thing of ester of aliphatic acid 
and the dibasic acid and monohydric alcohol and polyol, you 
can use those which are similarto those which were illustrated 
at place of dibasic acid ester and the polyol ester as aliphatic 
acid* dibasic acid* monohydric alcohol* polyol. 
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7KU7;U+U>^'J=l-JHCj3t^-C, Wit 
£x— ^./HbLfctCDT-fcSo 

x— r;u, ^^□t°;ux-^;u % ^e/^;ux 
;k t>"<>fin-fJk ^ys+v;ux 
— r-;k i/^fjn- ^/^^ux 
— ^yy- ;ux— ^;u. t/fv^x-f 

x— r-;k v^*v;ux— xju x yA^fju- 

CCWSiK'J*— ;U£LTIi. jK'JsJ— ;ux* 
[0009] 

±E©(c)^h>lctt.«*-ft*|ll||c*a:<t* 
*Se(2)*fctt-«a(3)-C«**l***h:/fl: 
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In addition, polyol carbonate ester, with thing of ester of 
carbon dioxide and the monohydric alcohol and polyol, those 
which are similar to those which wereillustrated first as 
monohydric alcohol and polyol referred to here, 
homopolymerization or is copolymerized polyglycoU which 
or those etc which add polyglycol to polyol which was 
illustrated first can use diol. 

[0008] 

As above-mentioned (b ) polyglycol, etherified product* and 
those modification combinationones etc of polyalkylene 
glycol* etc are desirably used. 

As polyalkylene glycol, homopolymerization or are 
copolymerized those which can use the ethylene oxide* 
propylene oxide* butylene oxide or other alkylene oxide. 

Furthermore, when alkylene oxide where structure differs in 
polyalkylene glycol, hascopolymerized, random 
copolymerization also block copolymerization it is possible 
there not to beespecially restriction in polymerization form of 
oxyalkylene group, have done to havedone. 

In addition it is something which etherification does hydroxy 
group of theabove-mentioned polyalkylene glycol etherified 
product of polyalkylene glycol. 

As embodiment of etherified product of polyalkylene glycol, 
you can list monomethyl ether* monoethyl ether* mono 
propyl ether* mono butyl ether* mono pentyl ether* mono 
hexyl ether* mono heptyl ether* mono octyl ether* mono 
nonyl ether* mono decyl ether* dimethyl etherand diethyl 
ether* dipropyl ether* dibutyl ether* di pentyl ether* di 
hexyl ether* di heptyl ether* dioctyl ether* dinonyl ether* 
di decyl ether etc. 



In addition, making modification combination ones of 
polyglycol, alkylene oxide adduct* of polyol or you can list 
etherified product etc. 

You can use those which are similar to those which were 
illustrated atplace of polyol ester as polyol referred to here. 

[0009] 

compound which possesses ketone bond of at least one 
between carbon-carbon is usable in above-mentioned (c ) 
ketone , but General Formula which isshown below 
preferably* ( 1 ), General Formula (2) or each ketone 
compound and its blend which are displayed with general 

C 1- /">\ 1 
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formula (3) are used. 

O 

n 

(R'-C) .-X- (R«> , ••• (1) 



±fH<D-&S(l)lCfcl^.X ttftjRft 6-50, 
ff *L<l±g£ift& 6-20 (D( m +n)ffl(D^#filS* 

tlZtlptm®. 1-50, jff £L<(±i*fft& 1-30 0) 

m n [*l^--e : fcgfcoTl,vC ; t.a<. -£-*t 

1-20, ff£L<l* 1-10 <D&®&7*to 

i-7^U>S, T^h^-tz^^, 7i±>hU>^ 

fcii«3»<I*<8t3§» i~2oa>y;Mr;uST-S& 
a&s r 1 ts <tt/ r j row 



In above-mentioned General Formula (1), X shows aromatic 
ring or alkyl-substituted aromatic ring of (m+n ) value of 
carbon number 6~5(K preferably carbon number 6-20. 

R 1 and R 2 are good being being same, differing, the 
hydrocarbon groups preferably alkyl group % phenyl group 
or alkylphenyl group of respective carbon number l~50s 
preferably carbon number 1-30 show. 

m and n is good being being same, differing, respectively 1 
-20, integer of preferably 1-10 shows. 

Outside for a concrete examples benzene rings naphthalene 
rings anthracene rings phenanthrene ring or other where 
substituent X is desirable, alkyl substituted aromaticring 
where one or a plurality of hydrogen atom of these aromatic 
ring is substituted with alkyl group of carbon number 1-20 is 
included. 

In addition, 

for a concrete examples where substituent R 1 and R 2 are 
desirable 

for example 

methyl groups 

ethyl groups 

propyl groups of straight or branched 
butyl groups of straight or branched 
pentyl groups of straight or branched 
hexyl groups of straight or branched 
heptyl groups of straight or branched 
octyl groups of straight or branched 
nonyl groups of straight or branched 
decyl groups of straight or branched 
undecyl groups of straight or branched 
dodecyl groups of straight or branched 
tridecyl groups of straight or branched 
tetradecyl groups of straight or branched 
pentadecyl groups of straight or branched 
hexadecyl groups of straight or branched 
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heptadecyl group* of straight or branched 

octadecyl group* of straight or branched 

nonadecyl group, of straight or branched 

eicosyl group* of straight or branched 

heneicosyl group* of straight or branched 

docosyl group* of straight or branched 

tricosyl group* of straight or branched 

triacontyl group* phenyl group* tolyl group of nonacosyl 
group* straight or branched of octacosyl group* straight or 
branched of heptacosy! group* straight or branched of 
hexacosyl group* straight or branched of pentacosyl group* 
straight or branched of tetracosyl group* straight or branched 
of straight or branched (All substitution isomer are 
included. ), xylyl group (All substitution isomer are 
included. ), ethyl phenyl group (All substitution isomer are 
included. ), propyl phenyl group of straight or branched (All 
substitution isomer are included. ), ethyl methyl phenyl group 
of straight or branched (All substitution isomer are 
included. ), butyl phenyl group of straight or branched (All 
substitution isomer are included. ), diethyl phenyl group (All 
substitution isomer are included. ), pentyl phenyl group of 
straight or branched (All substitution isomer are included. ), 
hexyl phenyl group of straight or branched (All substitution 
isomer are included. ), heptyl phenyl group of straight or 
branched (All substitution isomer are included. ), octyl phenyl 
group of straight or branched (All substitution isomer are 
included. ), nonyl phenyl group of straight or branched (All 
substitution isomer are included. ), decyl phenyl group of 
straight or branched (All substitution isomer are included. ), 
undecyl phenyl group of straight or branched (All substitution 
isomer are included. ), dodecyl phenyl group of straight or 
branched (All substitution isomer are included. ), tridecyl 
phenyl group of straight or branched (All substitution isomer 
are included. ), tetradecyl phenyl group of straight or 
branched (All substitution isomer are included. ), pentadecyl 
phenyl group of straight or branched (All substitution isomer 
are included. ), hexadecyl phenyl group of straight or 
branched (All substitution isomer are included. ), heptadecyl 
phenyl group of straight or branched (All substitution isomer 
are included. ),octadecyl phenyl group of straight or branched 
(All substitution isomer are included. ), nonadecyl phenyl 
group of straight or branched (All isomer are included. ), 
eicosyl phenyl group of straight or branched (All substitution 
isomer are included. ), heneicosyl phenyl group of straight or 
branched (All substitution isomer are included. ), docosyl 
phenyl group of straight or branched (All substitution isomer 
are included. ), tricosyl phenyl group of straight or branched 
(All substitution isomer are included. ), You can list tetracosyl 
phenyl group (All substitution isomer are included. ) etc of 
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[0010] 

[fti] 



straight or branched. 



[0010] 

[Chemical Formula 1] 



0 



0 



R'-C — R 4 -C 



(2) 



±E0)-«ia(2)l=teL^T, R 3 So&lt R 5 1*15- 
■C*llfro-ClvC*A<. 1-50, 
»*L<I*«*«[ 1~30 <DKft*mS, »£L< 

1*7 ;u+;u«, 7x^u»*fci*7JHrJU7x 

-JUfcfciSU R 4 l*&f*§& 1-19, #*L<l*gt 
%$E 1~10<7>7;I/*U>*£SU ol* 1-5, 
Ul* 1-3 ©»»S*LTl^*. 

■Mtt R 3 fe*^ R 5 <DSf$Lt^ftffli:LTIi, 

iWB-*a(i)i=fc* r 1 *j ctt; Rto 

fc*o:7;u^;u7x^;uS*<^ifbtt^o 

*fc,S«ia R 4 0»*UvRi*0i]<!:LTI*,0i] 
!i$i#£*:l*#ift#<o/-u:>S> MS****: 

[0011] 
[ft 2] 



0 
II 



In above-mentioned General Formula (2), R 3 and R 5 are 
goodbeing being same, differing, hydrocarbon group * 
preferably alkyl group* phenyl group or alkylphenyl group 
of therespective carbon number 1-50* preferably carbon 
number 1-30 show, R 4 shows alkylene group of carbon 
number 1-19* preferably carbon number 1-10, the o 1 - 5, 
has shown integer of preferably 1-3. 

It illustrated concerning substituent R 1 and R 2 in 
theaforementioned General Formula (1) as embodiment where 
substituent R 3 and R 5 aredesirable, you can list desirable alkyl 
group* phenyl group and alkylphenyl group. 

In addition, you can list heptylene basis of hexylene group* 
straight or branched of pentylene group* straight or branched 
of butylene group* straight or branched of propylene group* 
straight or branched of ethylene group* straight or branched 
of for example methylene group * straight or branched and 
decylene group etc of nonylene group* straight or branched 
of octy lene group * straight or branched of straight or 
branched as embodiment where substituent R 4 isdesirable. 



[0011] 

[Chemical Formula 2] 



OfR'OH R T - C — f R * 0 h- 



R 



(3) 



±B-ft*(3)lCfil^T, A It 1-20 mOT)^ 
-;i/S5S£ SU R 6 * R 7 fccfctf R 8 140-"C** 

*U>tt£^U R 9 \tvtm&l 1-50* #£L<I4 



In above-mentioned general formula (3), A to show alcohol 
residue of 1 - 2 nonvalent, R 6 * R 7 and R 8 to be good being 
being same,differing„ to show alkylene group of respective 
carbon number 1-4, R 9 toshow hydrocarbon group* 
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ftXflt 1-30 0ftib*X&. #*L<I*T JU* 

-tJi-ftt 0-30. ff *L<I4 0-20 <D»ft*SU r 
l± l~20<D6fa£^LTl^o 

;U, EM***:!*****©****/-^ Btl 
tttttDT*/-^ EtMKSfciiattttfl)'^ 

t^v-ju. BSI#*fcii#tett<&^-*/- 

— l,6-^**>2?3j— -/U* 2-X?JU-2-^U 
-l,3-^P/*>v*--Jl>, l,7-^^>y+— 
2-*^U-2-^P tf ;U- 1 ,3-^P > ^i^tHk 2,2- 
i;x^;U-l,3-^P^>V-+-^^ l,8-*-$*>5? 

*-;u. i,9-/-*-i/y*-;u, i,io-t^>v*- 

JU. Ul-^r^v*- ^. 1,12-Kt*>S?* 

>*p-ju^p/*». hy^h'j^p— ;u^d/< 
>> % k>^xux'J h-;u, 5?-eO*xy*y h 
-;u), hu-(^>^x»jx'jh-;u)s y»j-b»J>. 

TKU^U-feU^U-b'JXD 2-20 aft), 1,3,5— 

—x. ^Ay-x, ?;i^h— x. # 

^^h— 7., v;u^— x. -fept:*— 
— -fv^u — x. hiw\p— x, 

vil^P-X. ?74S-7^ f>*TS-*. *\s 



preferably alkyl group, phenyl group or alkylphenyl group 
of carbon number 1-50. preferably carbon number 1-30, p 
and q to be good beingbeing same, differing, respectively 0 - 
30, integer of preferably 0-20 showing, r has shown integer 1 
-20. 

tetracosanol or other aliphatic monohydric alcohol; of 
tricosanol . straight or branched of docosanol . straight or 
branched of Hen 4 3 Sanol. straight or branched of the 4 
3 SanoU straight or branched of nonadecanol. straight or 
branched of octadecanol. straight or branched of 
heptadecanol. straight or branched of hexadecanol. straight 
or branched of the penta decanol. straight or branched of 
tetradecanoU straight or branched of tridecanoU straight or 
branched of dodecanol. straight or branched of undecanol . 
straight or branched of decanoU straight or branched of 
nonanol. straight or branched of octanol. straight or 
branched of heptanol. straight or branched of hexanol. 
straight or branched of pentanol. straight or branched of 
butanol. straight or branched of propanol. straight or 
branched of for a concrete example, for example methanol, 
ethanol. straight or branched where alcohol which is a origin 
of alcohol residue A is desirable 



ethyleneglycol, 1 , 3- propanediols propylene glycol, 1 , 4- 
butanediol. 1, 2- butanedioU 2- methyl-1, 3- propanediol. 
1,5-pentanediol. neopentyl glycol. 1,6-hexanediol. 2- ethyl 
-2- methyl-1 , 3- propanediol* 1 ,7-heptanediol. 2- methyl -2- 
propyl-1, 3- propanediol. 2, 2- diethyl- 1, 3- propanediol. 
1,8-octanediol. 1,9-nonanediol. 1,10-decanediol. 1,1 1- 
undecane diol, 1 and 1 2 -dodecanediol or other diol; 
trimethylol ethane, trimethylolpropane. trimethylol 
butane, di- (trimethylolpropane ), tri- (trimethylolpropane ), 
pentaerythritol. di- (pentaerythritol ), the tri- 
(pentaerythritol ), glycerine, polyglycerine (glycerine 2-20 
-mer ), 1, 3 and 5 — pentane triol. sorbitol, sorbitan. 
sorbitol glycerin-condensed ones, adonitol. arabitol. 
xylitol. mannitol or other polyhydric alcohol, xylose, 
arabinose. ribose. rhamnose. glucose, fructose, 
galactose, mannose. sorbose, cellobiose. maltose, 
isomaltose. trehalose, sucrose, raffinose. gentianose. 
melezitose or other saccharides or other polyol; and these 
partially etherified product, and methyl glucoside 
(glycoside ) etc are included. 
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l-l.(A)IMS£j!l< 40 deg C T? 5~35mm 2 /s <T>i\=> 
l-2.(A)®)it4JSA< 40 deg C X' 5~35mm 2 /s Ot^ 

?-<>£«3iffi«£(B)-ia*i$i7.x;u 

l-3.(A)i!)i|£Jta< 40 deg C T? 5~35mm 2 /s <D/^7 
l-4.(A)M);|4lSA< 40 deg C T* 5~35mm 2 /s <D/ Vy 
\-5.{\)W&&ft 40 deg C T* 5~35mm 2 /s <D/ ^ 

l-6.(A)ilttaA< 40 deg C T* 5~35mm 2 /s 

l-7.(A)iJ)S|tlSA< 40 deg C X 5~35mm 2 /s <I)I^ 

l-8.(A)|()iteJt A< 40 deg C T? 5~35mm 2 /s ©/^ 

l-9.(A)i)iiSlt;!>< 40 deg C X 5~35mm 2 /s 0»<>=j 

its® 
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You can list alkylene group R 6 * R 7 and butylene group etc of 
propylene group* straight or branched of ethylene group* 
straight or branched of for a concrete example* for example 
methylene group* straight or branched where R 8 is desirable. 

As embodiment where substituent R 9 is desirable, in 
aforementioned General Formula (1) it illustrated you can list 
desirable alkyl group ^ phenyl group and alkylphenyl group 
concerning substituent R 1 and R 2 . 

[0012] 

It is a (A ) component in base oil, containing 
oxygen-containing synthetic oil which is a (B ) component as 
essential ingredient, it can acquire refrigerator oil composition 
of this invention. 

In this case, (A ) component of what types, combining with 
(B ) component of what types, it can select in option. 

embodiment of combination is inscribed picking out, tl, as 
follows is. 

1 - 1. (A ) kinematic viscosity being 40 deg C, paraffin type 
purified mineral oil and (B ) aromatic ester of 5 -35 mm 2 /s 

1 - 2. (A ) kinematic viscosity being 40 deg C, paraffin type 
purified mineral oil and (B ) dibasic acid ester of 5 -35 mm 2 /s 

1 - 3. (A ) kinematic viscosity being 40 deg C, paraffin type 
purified mineral oil and (B ) polyol ester of 5 -35 mm 2 /s 

1 - 4. (A ) kinematic viscosity being 40 deg C, paraffin type 
purified mineral oil and (B ) complex ester of 5 -35 mm 2 /s 

1 - 5. (A ) kinematic viscosity being 40 deg C, paraffin type 
purified mineral oil and (B ) polyol carbonate ester of 5 -35 
mm 2 /s 

1 - 6. (A ) kinematic viscosity being 40 deg C, paraffin type 
purified mineral oil and (B ) polyalkylene glycol of 5 -35 
mm 2 /s 

I - 7. (A ) kinematic viscosity being 40 deg C, paraffin type 
purified mineral oil of 5 - 35 mm 2 /s and the etherified product 
of (B ) polyalkylene glycol 

1 - 8. (A ) kinematic viscosity being 40 deg C, paraffin type 
purified mineral oil of 5 - 35 mm 2 /s and the modification 
combination thing of (B ) polyalkylene glycol 

1 - 9. (A ) kinematic viscosity being 40 deg C, paraffin type 
purified mineral oil of 5 - 35 mm 2 /s and the ketone compound 
which is displayed with (B ) Formula (1) 
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1-10.(A)IM6£# 40 deg C T* 5~35mm 2 /s £>/ Vy 
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1- 11 .(A)l(lttJS^ 40 deg C V 5~35mm 2 /s <7>/ 

2- l.(A)BlttfiA< 40 deg C t? 5~35mm 2 /s 
2-2.(A)«ltelt A* 40 deg C V 5~35mm 2 /s <b+7 
2-3.(A)K)tt£*< 40 deg C "C 5~35mm 2 /s (D*? 

Tl/SfRKIfcJft J:« (B)* 9 'Jt-JHXf^ 

2-4.(A)»Uteg*< 40 deg C X* 5~35mm 2 /s <J)&7 
2-5.(A)!ltt£*< 40 deg C "C 5~35mm 2 /s 0)+? 
2-6.(A)I)5|4Jt 40 deg C T* 5~35mm 2 /s (D±y 

2-7.(A)«lttS4< 40 deg C "C 5~35mm 2 /s (D^Z? 
JKDX— fMtty 

2-8.(A)«ltt*A< 40 deg C t? 5~35mm 2 /s (7)^7 
x>Sf*»tt»i:* (B)7t^'JT^+U>^U3- 

2-9.(A)lji|£jgjb< 40 deg C T* 5~35mm 2 /s <b+7 

x>£f*«tt»** (B)-«a(i)-e«*ti*^K 

2-10.(A)ftteJt # 40 deg C T? 5~35mm 2 /s <D±7 

x>*»»ttat. (B)-ttsc(2)-e***tft^h 

2- 1 l.(A)ttttAft< 40 deg C V 5~35mm 2 /s <D±7 

3- L(A)llttJt A< 40 deg C X* 5~35mm 2 /s <D*°'J 
3-2.(A)MttJ6i< 40 deg C V 5~35mm 2 /s <Dtf l ) 

z?T>t. (B)-aiSxAf;i/ 

3-3.(A)BttJS?b < 40 deg C T* 5~35mm 2 /s (D*°'J 

^T-><t. (B)tK»J^-;uxxx;u 

3-4.(A)i&ttJ£A< 40 deg C V 5~35mm 2 /s (D*°'J 
3-5.(A)K)ft**< 40 deg C V 5~35mm 2 /s (D^J 

7r>t. (B)7KU*-Jumitxxx;u 
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1 - 10. (A ) kinematic viscosity being 40 deg C, paraffin type 
purified mineral oil of 5 - 35 mm 2 /s and ketone compound 
which is displayed with (B ) Formula (2) 

1 - 1 1 . (A ) kinematic viscosity being 40 deg C, paraffin type 
purified mineral oil of 5 - 35 mm 2 /s and ketone compound 
which is displayed with (B ) Formula (3) 

2 - 1 . (A ) kinematic viscosity being 40 deg C, naphthene type 
purified mineral oil and (B ) aromatic ester of 5 -35 mm 2 /s 

2 - 2. (A ) kinematic viscosity being 40 deg C, naphthene type 
purified mineral oil and (B ) dibasic acid ester of 5 -35 mm 2 /s 

2 - 3. (A ) kinematic viscosity being 40 deg C, naphthene type 
purified mineral oil and (B ) polyol ester of 5 -35 mm 2 /s 

2 - 4. (A ) kinematic viscosity being 40 deg C, naphthene type 
purified mineral oil and (B ) complex ester 2- 5. (A ) 
kinematic viscosity of 5 - 35 mm 2 /s being 40 deg C, 
naphthene type purified mineral oil and (B ) polyol carbonate 
ester 2- 6. (A ) kinematic viscosity of 5 - 35 mm 2 /s being 40 
deg C, naphthene type purified mineral oil and (B ) 
poly alky lene glycol of 5- 35 mm 2 /s 

2 - 7. (A ) kinematic viscosity being 40 deg C, naphthene type 
purified mineral oil of 5 - 35 mm 2 /s and the etherified product 
of (B ) polyalkylene glycol 

2 - 8. (A ) kinematic viscosity being 40 deg C, naphthene type 
purified mineral oil of 5 - 35 mm 2 /s and the modification 
combination thing of (B ) polyalkylene glycol 

2 - 9. (A ) kinematic viscosity being 40 deg C, naphthene type 
purified mineral oil of 5 - 35 mm 2 /s and the ketone compound 
which is displayed with (B ) General Formula (1) 

2 - 10. (A ) kinematic viscosity being 40 deg C, naphthene 
type purified mineral oil of 5 - 35 mm 2 /s and ketone 
compound which is displayed with (B ) General Formula (2) 

2 - 1 1. (A ) kinematic viscosity being 40 deg C, naphthene 
type purified mineral oil of 5 - 35 mm 2 /s and ketone 
compound which is displayed with (B ) general formula (3) 

3 - 1 . (A ) kinematic viscosity being 40 deg C, polybutene and 
(B ) aromatic ester of 5 -35 mm 2 /s 

3 - 2. (A ) kinematic viscosity being 40 deg C, polybutene and 
(B ) dibasic acid ester of 5 -35 mm 2 /s 

3 - 3. (A ) kinematic viscosity being 40 deg C, polybutene and 
(B ) polyol ester of 5 -35 mm 2 /s 

3 - 4. (A ) kinematic viscosity being 40 deg C, polybutene and 
(B ) complex ester of 5 -35 mm 2 /s 

3 - 5. (A ) kinematic viscosity being 40 deg C, polybutene and 
(B ) polyol carbonate ester of 5 -35 mm 2 /s . 
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3-6.(A)MttSA< 40 deg C T? 5~35mm 2 /s (DtK'J 
3-7.(A)l)*6£A< 40 deg C T* 5~35mm 2 /s (DtK'J 

3-8.(A)B)i|4Jg2) < 40 deg C V 5~35mm 2 /s <DtK'J 
Z?T>t, (B)7K'J7;U^rb>^'Jzi-;K7)SStt 

lb£$) 

3-9.(A)H)ttftA< 40 deg C "C 5~35mm 2 /s (DtK'J 

?T>t. (B)-»a(i)T?a**i-5^hXb*« 



3-10.(A)«jif4j£A< 40 deg C "C 5~35mm 2 /s (DtK'J 



3-1 l.(A)»ltefiA<40 deg C T? 5~35mm 2 /s (DtK'J 



4-l.(A)Mtt*A< 40 deg C T? 5~35mm 2 /s (DtK'J 
YV^ir>t. (B)3f fSiXfJI/ 

4-2.(A)ift*6fiA< 40 deg C "0 5~35mm 2 /s CDtK'J 
-fV^x>t. (B)Z^SHXfil/ 

4-3.(A)«|3teffiA< 40 deg C t? 5~35mm 2 /s (DtK'J 
YV^X^i:. (B)*'Jt-iH^ 

4-4.(A)llttft4< 40 deg C T? 5~35mm 2 /s CDtK'J 
4-5.(A)»ttftA< 40 deg C T 5~35mm 2 /s (DtK'J 

YV^X>ir, (B)tK'J*- ;uffi»xxxju 

4-6.(A)iftttSA< 40 deg C V 5~35mm 2 /s (DtK'J 
<fV-?7->t. (B)/K'J7;U*b>?'J=l-^ 

4-7.(A)S)i|4SA< 40 deg C T? 5~35mm 2 /s (DtK'J 
W?T>k+ (B)tK'J7;U*U>^'J=I-;U(DX 

4-8.(A)lfttta4< 40 deg C *C 5~35mm 2 /s (DtK'J 
4V?=r^t. (B)7tf'J7;U*U>y'J=i-;U<7>£ 

4-9.(A)S|3teJSA< 40 deg C "C 5~35mm 2 /s CDtK'J 
YV^x>ir. (B)-«SC(l)-ca**i*^h><b 

4-10.(A)»tt£*< 40 deg C T 5~35mm 2 /s CDtK'J 
YV^T>t> (B)-ttSe(2)-e3E**l**h>fl: 

4-1 l.(A)«lttS A< 40 deg C T? 5~35mm 2 /s CDtK'J 
^V^x>t> (B)-flS5C(3)T*8£;K&^h><b 
£1*9 
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3 - 6. (A ) kinematic viscosity being 40 deg C, polybutene and 
(B ) polyalkylene glycol of 5 -35 mm 2 /s 

3 - 7. (A ) kinematic viscosity being 40 deg C, polybutene of 
5-35 mm 2 /s and the etherified product of (B ) polyalkylene 
glycol 

3 - 8. (A ) kinematic viscosity being 40 deg C, polybutene of 
5-35 mm 2 /s and the modification combination thing of (B ) 
polyalkylene glycol 

3 - 9. (A ) kinematic viscosity being 40 deg C, polybutene of 
5-35 mm 2 /s and the ketone compound which is displayed 
with (B ) General Formula (1) 

3 - 10. (A ) kinematic viscosity being 40 deg C, polybutene of 
5-35 mm 2 /s and ketone compound which is displayed with 
(B ) General Formula (2) 

3 - 1 1 . (A ) kinematic viscosity being 40 deg C, polybutene of 
5-35 mm 2 /s and ketone compound which is displayed with 
(B ) general formula (3) 

4 - 1. (A ) kinematic viscosity being 40 deg C, poly isobutene 
and (B ) aromatic ester of 5 -35 mm 2 /s 

4 - 2. (A ) kinematic viscosity being 40 deg C, poly isobutene 
and (B ) dibasic acid ester of 5 -35 mm 2 /s 

4 - 3. (A ) kinematic viscosity being 40 deg C, poly isobutene 
and (B ) polyol ester of 5 -35 mm 2 /s 

4 - 4. (A ) kinematic viscosity being 40 deg C, poly isobutene 
and (B ) complex ester of 5 -35 mm 2 /s 

4 - 5. (A ) kinematic viscosity being 40 deg C, poly isobutene 
and (B ) polyol carbonate ester of 5 -35 mm 2 /s 

4 - 6. (A ) kinematic viscosity being 40 deg C, poly isobutene 
and (B ) polyalkylene glycol of 5 -35 mm 2 /s 

4 - 7. (A ) kinematic viscosity being 40 deg C, poly isobutene 
of 5 - 35 mm 2 /s and the etherified product of (B ) 
polyalkylene glycol 

4 - 8. (A ) kinematic viscosity being 40 deg C, poly isobutene 
of 5 - 35 mm 2 /s and the modification combination thing of 
(B ) polyalkylene glycol 

4 - 9. (A ) kinematic viscosity being 40 deg C, poly isobutene 
of 5 - 35 mm 2 /s and the ketone compound which is displayed 
with (B ) General Formula (1) 

4 - 10. (A ) kinematic viscosity being 40 deg C, poly 
isobutene of 5 - 35 mm 2 /s and ketone compound which is 
displayed with (B ) General Formula (2) 

4 - 1 1. (A ) kinematic viscosity being 40 deg C, poly 
isobutene of 5 - 35 mm 2 /s and ketone compound which is 
displayed with (B ) general formula (3) 
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5-1 .(A)tttt &tf 40 deg C V 5~35mm 2 /s CD \-t 
fr>* l )3^-t. (B)3?#&xXxJU 

5-2.(A)iJttJ£*< 40 deg C V 5~35mm 2 /s CD U* 

5-3.(A)»*6ft 35< 40 deg C TJ 5~35mm 2 /s (7) 1-* 
$T>* l )3V-t, (BJtK'J^-JUXX^U 
5-4.(A)»ittJ6A<40 deg C V 5~35mm 2 /s CO 1-* 

5-5.(A)«lttS4< 40 deg C TJ 5~35mm 2 /s CD l-:t 

5-6.(A)BttS 40 deg C "C 5~35mm 2 /s <D 1-*" 
^TV+'J^-t, (B)7K'J7JU*U>?'J3— JU 

5-7.(A)ffij5teJSA^ 40 deg C t? 5~35rnm 2 /s <D \-t 
(Dx-^;Mbl$3 

5-8.(A)ilttftA< 40 deg C "C 5~35mm 2 /s CD 1-* 

5-9.(A)lfcttJS4< 40 deg C T* 5~35mm 2 /s CD 
*x>*'J=f^-<!:. (B)-»St(l)-Ca**l**h 

5-10.(A)it|3ttgA< 40 deg C V 5~35mm 2 /s CD 1- 

5- 1 l.(A)BlttS4< 40 deg C T* 5~35mm 2 /s CD 1- 

h>1b£!fc 

6- l.(A)ttttftA< 40 deg C T? 5~35mm 2 /s CDX^ 



6-2.(A)ftttSA< 40 deg C T* 5~35mm 2 /s CDX^f- 
6-3.(A)|*ttJSA< 40 deg C T* 5~35mm 2 /s CDX^ 
6-4.(A)lftittj£*< 40 deg C T? 5~35mm 2 /s (DXf 
6-5.(A)S!j^JS* < 40 deg C T 5~35mm 2 /s CDX^ 
6-6.(A)W*SJSA< 40 deg C T* 5~35mm 2 /s CDX^ 
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5 - 1 . (A ) kinematic viscosity being 40 deg C, 5 - 35 mm 2 /s 1 
-octene oligomer and, (B ) aromatic ester 

5 - 2. (A ) kinematic viscosity being 40 deg C, 5 - 35 mm 2 /s 1 
-octene oligomer and, (B ) dibasic acid ester 

5 - 3. (A ) kinematic viscosity being 40 deg C, 5 - 35 mm 2 /s 1 
-octene oligomer and, (B ) polyol ester 5-4. (A ) kinematic 
viscosity being 40 deg C, 5 - 35 mm 2 /s 1 -octene oligomer 
and, (B ) complex ester 

5 - 5. (A ) kinematic viscosity being 40 deg C, 5 - 35 mm 2 /s 1 
-octene oligomer and, (B ) polyol carbonate ester 

5 - 6. (A ) kinematic viscosity being 40 deg C, 5 - 35 mm 2 /s 1 
-octene oligomer and, (B ) polyalkylene glycol 

5 - 7. (A ) kinematic viscosity being 40 deg C, 5 - 35 mm 2 /s 1 
-octene oligomer and, the etherified product of (B ) 
polyalkylene glycol 

5 - 8. (A ) kinematic viscosity being 40 deg C, 5 - 35 mm 2 /s 1 
-octene oligomer and, the modification combination thing of 
(B ) polyalkylene glycol 

5 - 9. (A ) kinematic viscosity being 40 deg C, 5 - 35 mm 2 /s 1 
-octene oligomer and, the ketone compound which is 
displayed with (B ) General Formula (1) 

5 - 10. (A ) kinematic viscosity being 40 deg C, 5 - 35 mm 2 /s 
1 -octene oligomer and, the ketone compound which is 
displayed with (B ) General Formula (2) 

5 - 1 1. (A ) kinematic viscosity being 40 deg C, 5 - 35 mm 2 /s 
1 -octene oligomer and, the ketone compound which is 
displayed with (B ) general formula (3) 

6 - 1 . (A ) kinematic viscosity being 40 deg C, 
ethylene-propylene copolymer and (B ) aromatic ester of 5 
-35 mm 2 /s 

6 - 2. (A ) kinematic viscosity being 40 deg C, 
ethylene-propylene copolymer and (B ) dibasic acid ester of 5 
-35 mm 2 /s 

6 - 3. (A ) kinematic viscosity being 40 deg C, 
ethylene-propylene copolymer and (B ) polyol ester of 5 -35 
mm 2 /s 

6 - 4. (A ) kinematic viscosity being 40 deg C, 
ethylene-propylene copolymer and (B ) complex ester of 5 
-35 mm 2 /s 

6 - 5. (A ) kinematic viscosity being 40 deg C, 
ethylene-propylene copolymer and (B ) polyol carbonate ester 
of 5 -35 mm 2 /s 

6 - 6. (A ) kinematic viscosity being 40 deg C, 
ethylene-propylene copolymer and (B ) polyalkylene glycol 
of 5 -35 mm 2 /s 
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6-7.(A)»lfcJt A< 40 deg C X' 5~35mm 2 /s ©If 

>}i)z\—)\,<r>3-—=rM\M 

6-8.(A)K)ttgA< 40 deg C V 5~35mm 2 /s 01f 

6-9.(A)l&)teJgj!>< 40 deg C X* 5~35mm 2 /s ©If 
U^PtfU^BStti:. (B)-I«(1)T?«* 

6-10.(A)®lttS A< 40 deg C T* 5~35mm 2 /s ©If 

6-1 l.(A)S|ite)tA<40 deg Ct 5~35mm 2 /s©If 
U>-7Pt? U>£S£t*:i:, (B)-«SS(3)-C'S$ 

[0013] 

#J£Bj|©#;$®;l&j£1fcl::fcMt£(B)ijlt#© 

30 nm%. »*l<i* 25 a«%, j:y»*L<i* 

20 Bl%tfe5. 

-^s TBBfilli l ■«%, »*Utt 5 M%. 

*y»*ui* io 

(B)fiE»©#^*A< 30 gft%£«X.i>if ft 
I*. 

*fc. (b)j&#©£*»a< i nm%\zmt=tei* 

»aT?ft4(A)rt»©Hra«a*rt*ii= 
fcit-s#*a©±isfiii*. 
99 »*%. »*l<i* 95 *yw*L<i* 
90 jt*%-cfty,TRffli*ii*»±*»*"e 
70 »*l<i± 75 *y»*L<i* 

80 R*%T?&4Cfa&«a*U*. 



[0014] 

tnmsmit, mnm*mta<D&WiT'& hfc 
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6 - 7. (A ) kinematic viscosity being 40 deg C, 
ethylene-propylene copolymer of 5 - 35 mm 2 /s and the 
etherified product of (B ) polyalkylene glycol 

6 - 8. (A ) kinematic viscosity being 40 deg C, 
ethylene-propylene copolymer of 5 - 35 mm 2 /s and the 
modification combination thing of (B ) polyalkylene glycol 

6 - 9. (A ) kinematic viscosity being 40 deg C, 
ethylene-propylene copolymer of 5 - 35 mm 2 /s and the ketone 
compound which is displayed with (B ) General Formula (1) 

6 - 10. (A ) kinematic viscosity being 40 deg C, 
ethylene-propylene copolymer of 5 - 35 mm 2 /s and ketone 
compound which is displayed with (B ) General Formula (2) 

6 - 1 1 . (A ) kinematic viscosity being 40 deg C, 
ethylene-propylene copolymer of 5 - 35 mm 2 /s and ketone 
compound which is displayed with (B ) general formula (3) 

[0013] 

As for content of (B ) component in refrigerator oil 
composition of this invention, upper limit,is 30 mass%* 
preferably 25 mass%* more preferably 20 mass% with 
composition total amount standard. 

On one hand, lower limit is 1 mass%* preferably 5 mass°/<u 
more preferably 10 mass%. 

When content of (B ) component exceeds 30 mass%, in order 
to belacking in long term reliability of refrigeration 
compressor, it is not desirable. 

In addition, when content of (B ) component is not full in 1 
mass%,valve coking prevention efficiency it is not desirable 
not to be a fully. 

In addition, as for upper limit of content in refrigerator oil 
composition of (A ) component which is a base oil, with 
composition total amount standard with 99 mass%* 
preferably 95 mass%* more preferably 90 mass% , as for 
lower limit they are 70 mass%. preferably 75 mass%. 
more preferably 80 mass% with composition total amount 
standard, it is desirable . 

[0014] 

blend of oxygen-containing synthetic oil which is a base oil 
and a (B ) component which are a (A )can also use as 
refrigerator oil composition for HFC coolant you can use for 
ideal, butcombining according to need various additives, even 
with state of additive no addition. 

Especially in order furthermore to improve abrasion 
resistance, load resistance of refrigerator oil composition, 
itis desirable to combine phosphate ester-based compound 
(Below, this is called (C ) component ). 
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MJxxf- iw &14'J>Kx;vf Ktt'J^K 
'J^KHJxXxJUfc.tl/TKlSifcaU^gi;^ 

±fEO) l J>Kxx-T^m^#^i:Lrii, TIB 
-|«(4)T?a**l*<t**jM*Jfl-C**. 



(0=) s P(-OR") t (-OH) 3 . t -(4) 

±E-»*(4)l;:iSlvc, r" lift** 1-18 <D 
7)l>*)l&s JjtifiSH 2-18 <D7)Ur-nJL* 7* 
x;uS^m» 7-10 CD7^*;U7'J-JU**5 
J:UtTfBS(5)T-a$tli.7K l J^>7;U^U> 
£ ©+frbiItf*t£«£SU s li 0 Sfcli 1 

o>sa*au 1 1* i~3 ©g»£a-f o 



fcf£U t *< 2 3 R" im-ft** 

-(OR ,2 ) u -OR 13 -(5) 

(SC(5)+ , R' 2 14flt*» 2-4 a>7;u*u>*£* 
U R u ii**Ii[*f:fctt«*ft l~18<7>7;Mr 

;u«£«u u i* i~2o <D6&£ ) 
±e-»sc(4)+»R" T'a$+i*m*» i-i8 

it«itt*fci*»tt««)hy-T->^*, 

R""C***l4ft** 2-18 (D7)l,>r-)l>&tL 

ft). ftfttt*fcl*fl-*ttfl>?n'<=^»» ■ 
•M**fcf*#tttt©?T-;u», antt*fcii 

=;u«. MM**fcii#tttt©:J-$'T=;uft, 
i*#*«©x-b=.ju» , tt«tt*fctt#tttt 
•bx;u«, a««*fci*»tt*©h'jT-fe=;i/ 
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amine salt* chlorination phosphate ester* phosphorous acid 
triester and hydrogenation phosphite ester of phosphoric acid 
triester* acidic phosphate ester* acidic phosphate ester are 
included in phosphate ester-based compound referred to here. 

As above-mentioned phosphate ester-based compound, you 
can use compound which is displayedwith below-mentioned 
general formula (4). 

(0= ) <sub>sP (-OR 11 ) <sub>t (-OH ) <sub>3- 1 ... (4) 

In above-mentioned general formula (4), R 1 1 displays group 
which ischosen from alkyl aryl group of alkenyl group* 
phenyl group* carbon number 7-10 of alkyl group* carbon 
number 2-18 of carbon number 1-18 and themidst of 
polyoxyalkylene group which is displayed with 
below-mentioned Formula (5), s displays integer of 0 or 1 , t 
displays integer 1-3. 

However, when t is 2 or 3, R n may be being same in same 
molecule, differing. 

-(OR ,2 )<sub>u-OR ,3 ...(5) 

(In Formula (5), R 12 displays alkylene group of carbon 
number 2-4 y R 13 displays alkyl group of hydrogen atom or 
carbon number 1-18, u displays integer 1 - 20. ) 

You can list octadecyl group etc of heptadecyl group* 
straight or branched of hexadecyl group* straight or 
branched of pentadecyl group* straight or branched of 
tetradecyl group* straight or branched of tridecyl group* 
straight or branched of dodecyl group* straight or branched 
of undecyl group* straight or branched of decyl group* 
straight or branched of the nonyl group* straight or branched 
of octyl group* straight or branched of heptyl group* 
straight or branched of hexy 1 group* straight or branched of 
pentyl group* straight or branched of butyl group* straight 
or branched of propyl group* straight or branched of for 
example methyl group* ethyl group* straight or branched 
concretely in above-mentioned general formula (4),as alkyl 
group of carbon number 1-18 which is displayed with R n . 



for example ethenyl group (vinyl group ), you can list 
octadecenyl group etc of heptadecenyl group* straight or 
branched of hexadeceny 1 group* straight or branched of 
pentadecenyl group* straight or branched of tetradecenyl 
group* straight or branched of tridecenyl group* straight or 
branched of dodecenyl group* straight or branched of 
undecenyl group* straight or branched of the decenyl 
group* straight or branched of nonenyl group* straight or 
branched of octenyl group* straight or branched of heptenyl 
group* straight or branched of hexenyl group* straight or 
branched of pentenyl group* straight or branched of butenyl 
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ft. aSSttSfclitttetfaf-h^-fe-^ft. 
iitt&#<o***T-fe-;uftfc£A<£ifb*i 

tttLTIi* *{*Mlcli0iJ*.tf . MJJUS(£T 

c7>B&fttt<*£^i;). **>'J;u*(±t©«» 

o>«»Jltt(**^t?), ttft#£fciittte#<& 

fr). t w*b>*(±ra>«*llttfl*# 
t?) % x*;uyy^U7xx;u£(£ra>B&m^ 

* fc* R n £LTIi* lE^WtlWJt 

±IExC(5)+, R 12 fiftXft 2-4 07J^U>S 
£*f*<* Zc7)£5fcT;U*U>*£LTIi* * 

b>*Kv^Ptf ^;ux^u>S 
c?ptfu>g)* hu>7u>K*a>N*ik 3 <o 

x^u^uy*u>*. x^;ux^u>S(^ 
u>*)* i,i-v>*;ux^u>a* i,2-v^;i/ 

#u ca>+T*ix*u>** ^PtV>*. 



R l3 i***JS**fctt«*«k"i~i8 o)t;u+;u 

-iSS(4)lcfcl^> s A< 1* t A< 3 -cawMb** 
;U7t>X^x— K MJ^vJU/fcOx— K HJ^ 

:^;u*x:7x-k MJ^f^Msx^x-k h 
■jy- ju*x?x— k h'Jxv^x^x— k h 



group* straight or branched of propenyl group* straight or 
branched of straight or branched concretely as alkenyl group 
of the carbon number 2-18 which is displayed with R n . 



for example tolyl group (all substitution isomer is included. ), 
xylyl group (all substitution isomer is included. ), ethyl 
phenyl group (all substitution isomer is included. ), trimethyl 
phenyl group (all substitution isomer is included. ),ethyl 
methyl phenyl group (all substitution isomer is included. ), 
propyl phenyl group of straight or branched (all substitution 
isomer is included. ), tetramethylene group (all substitution 
isomer is included. ), ethyl dimethylphenyl group (all 
substitution isomer is included. ),diethyl phenyl group (all 
substitution isomer is included. ), propyl methyl phenyl group 
(all substitution isomer is included. ), you can list butyl 
phenyl group (all substitution isomer is included. ) etc of 
straight or branched concretely as alkyl aryl group of carbon 
number 7-10 which is displayed with the R n . 

In addition, it is good even with polyoxyalkylene group which 
is displayed with above Formula (5) as R n . 

In above Formula (5), R 12 displays alkylene group of carbon 
number 2-4, butconcretely for example methyl methylene 
group (ethylidene group ), alkylene group; ethyl methylene 
group of ethylene group or other carbon number 2 
(propylidene group ), dimethyl methylene group 
(isopropylidene group ), the methyl ethylene group (propylene 
group ), alkylene group; n- propyl methylene group of 
trimethylene group or other carbon number 3 (butylidene 
group ), isopropyl methylene group (isobutylidene group ), 
ethyl methyl methylene group* ethyl ethylene group 
(butylene group ), 1 andl -dimethyl ethylene group* 1, 2- 
dimethyl ethylene group* 1- methyl trimethylene group* 2- 
methyl trimethylene group* tetramethylene group or other 
carbon number 4 you can list alkylene group* and these 
blend etc as this kind of alkylene group, even among these 
ethylene group* propylene group* butylene group is 
desirable. 

As for R 13 alkyl group of hydrogen atom or carbon number 
1-18 is displayed youcan list basis which is enumerated 
concretely with for example R n , butas this kind of alkyl 
group, that way. 

In general formula (4), s 1 , 3 as for compound which is, with 
the phosphoric acid triester , for a concrete example* for 
example tributyl phosphate* tri pentyl phosphate* tri hexyl 
phosphate* tri heptyl phosphate* trioctyl phosphate* tri 
nonyl phosphate* tridecyl phosphate* tri undecyl 
phosphate* tridodecyl phosphate* tri tridecyl phosphate* 
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— k MJMJtS'JI'**?!— K MJt+57*5/ 
;U*x:7x-k h'J^fvi^i-h, h 

U^U^X^x— k hU^x-;U7^^x— h, h 
U<7Uv;u*x:7x-k HJ*v'JJi/*x:7x— 
k *U5/ju2??x-ju*x7x— k *v'J;uv 
^x-;u^x^x-h^if*^(fbtt^>o 

*fc, -»SC(4)t*5l^T. s A< K t A< 1 *fcl* 2 
X7x— k */*>WU72/?KrtX7x— k ^ 

y^^>;u7v^K^x^x— k ^Lj+cJ+ivr 

$ryK*X7x-k */*£*JU7^vK*X:7x 
-k ^y-;U7v^K*x:7x-k t;f>il/ 
7*>>K*x:7x— k ty^fy^Tv^K* 
X7x— k ^/KxvJU7vyK*X:7x--k 
/MJxvJU7vyK*X:7x— k ^/fh^rv 
JU7v*yK*X:7x— k ^/^^fv^rv'y 
K*X7x-k ^/^**t$/;U7*>;/K*X:7 
x-k ^y^^fv^yy^Kt^i-h, ^ 

;U7v^K*X7x-k S^^WS/^K**? 
x-k v^>f^7v^Kta7i-h. v^r 
v;U7vyK*X:7x-k 2?^WUT$/^K* 
X?x-k 5fcJ-***75>?K*X7x-k 
xwu7vyK*X?x-k v¥i/n/7*>vK*X 
7x-k v^>^v;U7v^K*X:7x-k vK 
x5/JU7i/?K*X7x— k vMJ-TvJU7vy 
Krtx^x— k yfh7fyJl/7y7K*X7i 
— k S?*:/*x*>JU7*>yK*X7x— k 
**7 f 5'JI'7*>?K*X?x— k v^^fv 
;U7*>vK*X7x— k yt^f>^7y^h* 
*XT7x— k 5;*U-f JU72/^K*X7x— hft 

-ftSC(4)lCj3l*T* s 0* t A< 3 T'fcSfl:^ 

icli. MJ:7WU*X77<f k HJ^W 1 

;u*X7W k hU^v^x^r-f k HJ^ 
?*JU*X7T<f k VWlWfcTslyJV. V 
\)j-)\,i&&-r4Y+ HJ-r$/JU*x:;7-f k h 
U^>^v;u*x?7-fk K'JK-rv^u^x^r 
-f k Mj3*-U-OU*X77-f k h'J-7xz:;U7txX 
77* k MJ*U2?n**X77-f hfc£tf¥lf b 

-ft*(4)lcj3ivc\ s A< 0. t a< 1 £fdi 2 T-fc 

t* JUMHicwu fflxJi* 2?^;u*x^t 
*k v^>f ;u*X77*k v^vju^x? 
Whs v^*;u*x:77*k v*2*;u*x 



tri tetradecyl phosphate* tri pentadecyl phosphate * tri 
hexadecyl phosphate, tri heptadecyl phosphate, tri 
octadecyl phosphate, trioleyl phosphate, triphenyl 
phosphate, tricresyl phosphate* tri xylyl phosphate, 
cresyl biphenyl phosphate, xylyl biphenyl phosphate etc you 
can list t. 



In addition, 1, as for compound where t is 1 or 2, with the 
acidic phosphate ester , for a concrete example, for example 
mono butyl acid phosphate* mono pentyl acid phosphate, 
mono hexyl acid phosphate* mono heptyl acid phosphate, 
mono octyl acid phosphate, mono nonyl acid phosphate, 
mono decyl acid phosphate* mono undecyl acid phosphate* 
mono dodecyl acid phosphate, mono tridecyl acid 
phosphate, mono tetradecyl acid phosphate* mono 
pentadecyl acid phosphate* mono hexadecyl acid 
phosphate* mono heptadecyl acid phosphate* mono 
octadecyl acid phosphate* mono oleyl acid phosphate* 
dibutyl acid phosphate* di pentyl acid phosphate* di hexyl 
acid phosphate* di heptyl acid phosphate* dioctyl acid 
phosphate* dinonyl acid phosphate* di decyl acid 
phosphate* di undecyl acid phosphate* di dodecyl acid 
phosphate* ditridecyl acid phosphate* di tetradecyl acid 
phosphate* di pentadecyl acid phosphate* dihexadecyl acid 
phosphate* di heptadecyl acid phosphate* dioctadecyl acid 
phosphate, dioleyl acid phosphate etc you can list s in 
general formula (4). 



In general formula (4), s 0, 3 as for compound which is, with 
the phosphorous acid triester , for a concrete example, for 
example tributyl phosphite* tri pentyl phosphite* tri hexyl 
phosphite* tri heptyl phosphite, trioctyl phosphite, tri 
nonyl phosphite* tridecyl phosphite* tri undecyl 
phosphite* tridodecyl phosphite* trioleyl phosphite* 
triphenyl phosphite* tricresyl phosphite etc you can list t. 



In general formula (4), 0, as for compound where t is 1 or 2, 
with hydrogenation phosphite ester , for a concrete example* 
for example dibutyl phosphite* di pentyl phosphite* di 
hexyl phosphite, di heptyl phosphite, dioctyl phosphite, 
dinonyl phosphite, di decyl phosphite, di undecyl 
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-<k v^>xi>/l/*x:77-f k vKfv^*x 
77-Th, S?*b-f JU**:77-f k v7i-;i/t^ 

a i~8 0)7ju*;u»£ 1-3 <i*rf 37;u*;u7 

m*\S**)i<T*>. X^U7£>, :?Pt:;U75 
>, :??ju7£>, 'Of;u7£>. ^^v;uts 
>, ^*;u7^, *^;u7£>, v^ju7 
vx^;u7S>. ^ne;u7S>. 5??* 

;U7£>, v^>*JU75>, v^*v;U7£>, 

v^^;u7S>. v*^;u7£>, mj^ju 

7£>, h'Jx^U7^>. h'J^Pt:;U75X MJ 
^;U7^>, MJ'O^U75>, hV^*vJU 
75>, h'J^^;U75>, MJ*^;U75>fc 

(C)j£#li, ±IB-«5C(4)ICfclt^>^ 
<tt 1 R 11 <D'>£<<!:£ 1 

PP^PfcfJl/*7>:7x— k HJX'^PPX^U 

h.TK'J+^rV^PtV^-eXfv^PPX^U)] 
*x:7x-k 7tC'J^v^Pt°U>-eX[v«7P 
P?Pt:^)]*X7x-K 7tx°'J^^v^Pt°U 
> ■ tf*[ v«7 p P7x - ;U)]7^X7x-h^i: A< 

(C)j£#£iE£-f SK&LTii, *tf> i 

0.005-5.0 »*L<I* 0.01-3.0 R*%T* 

(C)i£#<7)iE£*a< 0.005 ft«%*;sa)i§£ 
<de^»a< 5.o nm%^mxi>m^\t3:m\zt> 



phosphite, di dodecyl phosphite, dioleyl phosphite * 
diphenyl phosphite, dicresyl phosphite etc you can list s. 



In addition as for (C ) component, it is good even with salt of 
theaforementioned acidic phosphate ester and alkyl amine 
which 1 - 3 possesses alkyl group of carbon number 1-8. 

As this kind of alkyl amine, you can list for example 
methylamine, ethylamine, propylamine, butylamine, 
pentyl amine, hexyl amine, heptyl amine, octylamine, 
dimethyl amine, diethylamine, dipropyl amine, 
dibutylamine, di pentyl amine, di hexyl amine, di heptyl 
amine, dioctyl amine,trimethyl amine, tri ethylamine, 
tripropyl amine, tributyl amine and tri pentyl amine, 
trihexyl amine, tri heptyl amine, trioctyl amine etc 
concretely. 



Furthermore, as for (C ) component, hydrogen atom of at least 
one of substituent R 1 1 of at least one in above-mentioned 
general formula (4), is good even with the chlorination 
phosphate ester which is substituted with chlorine atom. 

As this kind of compound, you can list for example tris * 
dichloropropyl phosphate, tris * chloroethyl phosphate, tris 
* chlorophenyl phosphate, polyoxypropylene * bis [di 
(chloroethyl )] phosphate, polyoxypropylene * bis [di 
(chloropropyl )] phosphate, polyoxypropylene * bis [di 
(chlorophenyl )] phosphate etc. 



When (C ) component is combined, being able to use one, two 
or more kinds of course,can select also compounded amount 
in option, but with composition total amount standard 
whichcontains oxygen-containing synthetic oil which is a 
base oil and a (B ) component which are a (A ) component 
generally, they are 0.005 - 5.0 mass%, preferably 0.01-3.0 
mass%, it is desirable . 

When compounded amount of (C ) component is under 0.005 
mass%, it is lacking in improved effect of abrasion 
resistance, load resistance which is brought with addition of 
this said component,when on one hand, compounded amount 
exceeds 5.0 mass%, when you use over the long period 
because there is a possibility corrosion occurring inside the 
refrigeration system, it is not desirable. 

With combination of phosphate ester-based compound which 
is a (C ) component, fact that the abrasion resistance, load 
resistance is largely improved is one of feature of refrigerator 
oil composition of the this invention. 
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HFC fflfta*»«J**iLTtt&*lTl** 

tt* »««tt^fc*efia«*n«4<. 

[0015] 

2 7;u*;u?'Jvi^ux— r;ul!x7K*Mb£ 

4 7UJU**v7><b£1«3 
6flg3Sax7K*v^^«3 

7 x7K*2/<bfil*ite/xxxJU 
8X7K^Mbtt«3a 

^&atf*L4*ft<tt i «o>x^*s/fcA«i 

1 ^xx;i,^'jvv;ux-T-;uax7K^rv<b'& 
-x;u*fcl*7;u+^^xx;K7*Uvv;ux- 

zct^^7;u+^xx;u^'Jvv;ux— t^ju 
fctt, ftjRft 1~13 ©7JU*JU»* 1-3 <!*Tf 

**a>-efcy . +-ctft*fc 4~io <D7;u+;ua 

— x;U* sec-?*;U7xx;Hf U yyjH- r 
;U* tert-^>/U7xx;U^'J v^;i/X-x;U. * 
>^;U^xx;U^U vi/jUX— tMU* ^i/fr? 
xxju^u yyJH-f;k /s^JU7xx;u^ 
UvvjUx-^U^^^xx^^Uvi/^ 
x— xJU* yx;u^xxju^fg vv;ux— t;u, 
^v;u^xx;u^ijvv;ux— x/U*i:A<ffJ* 

2 7;U^rJU^ l Jvv;ux-^;uSx^v^b^ 
tttLTI*. ftttMlcli* fyil^'J vvJUx- 
x/U* ^fyJ^'JyviU-TJk KfyJl/ 
^'Jvv;ux--t-;u* MJxv^'Jvvjux- 
x;u* fh7fyJi/^'Jyy;n-fik 2-x* 
^'NtyJ^'JyyJU-fJk *3j-'O^U 
yija— ;u2/.yj$/2?jux— irju, ku^p— 
;u^P^>hU^Uvv;ux-x;u. ^>$x'j 



PAG which is known as refrigerator oil composition for HFC 
(polyalkylene glycol ) and as for the ester, abrasion 
resistance^ load resistance certain extent is improved with 
combination of phosphate ester-based compound,but extent of 
improvement when it compares with refrigerator oil 
composition of this invention, quite is small. 

[0015] 

In refrigerator oil composition of this invention, in order 
furthermore to improve stability, 

1 phenyl glycidyl ether type epoxy compound 

2 alkyl glycidyl ether type epoxy compound 

3 glycidyl ester type epoxy compound 

4 ally I oxirane compound 

5 alkyl oxirane compound 

6 alicyclic epoxy compound 

7 epoxidized aliphatic acid monoester 

8 epoxidized vegetable oil 

Empty epoxy compound of at least 1 kind which is chosen 
can be combined. 

As 1 phenyl glycidyl ether type epoxy compound, concretely, 
it can illustrate phenyl glycidyl ether or alkyl phenyl glycidyl 
ether. 

alkyl phenyl glycidyl ether referred to here, being something 
which 1 - 3 possesses the alkyl group of carbon number 1 — 1 3, 
those which 1 possess alkyl group of carbon number 4-10 
evenamong them. It can illustrate for example n- butyl phenyl 
glycidyl ether* i- butyl phenyl glycidyl ether* s-butyl 
phenyl glycidyl ether* t- butyl phenyl glycidyl ether* pentyl 
phenyl glycidyl ether* hexyl phenyl glycidyl ether* heptyl 
phenyl glycidyl ether* octyl phenyl glycidyl ether* nonyl 
phenyl glycidyl ether* decyl phenyl glycidyl ether etc. 



As 2 alkyl glycidyl ether type epoxy compound, concretely, it 
can illustrate decyl glycidyl ether* undecyl glycidyl ether* 
dodecyl glycidyl ether* tridecyl glycidyl ether* tetradecyl 
glycidyl ether* 2- ethylhexyl glycidyl ether* neopentyl 
glycol diglycidyl ether* trimethylolpropane triglycidyl 
ether* pentaerythritol tetra glycidyl ether* 1 ,6-hexanediol 
diglycidyl ether* sorbitol poly glycidyl ether* polyalkylene 
glycol monoglycidyl ether* polyalkylene glycol diglycidyl 
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vvJUxAxJUfci: A<*lf »*Ll**0>i 
LTI4, yyS/S?iU 2,2-v^U*2$/x-K 
?'Jvv;i/'<>7x-K ?Uvv/l/7$'Jb- 

4 7WU**V7>i:LTI4. MWmizit. 1,2-X 
*>*>XTU>. 7JU*;U-l,2-X7t^>;**U 

l,2-Xtf*V?$>. 1,2-X7tx°^rv^>^>, 1,2- 
X7K*S/^-y->. 1,2-X7H^>^^>, 1,2- 

X7K*v*2*>. 1,2-xtK*W:J->. 1,2-xtK 
+vf*>, l,2-X7K+v^>x*>. U-xtK* 
i/Kx*>, U-xtK+S/HJx*:^ 1,2-xtK* 

Vfh7T*>, l,2-X7K^rV^>^^*>. 1,2- 

x^v^^^^. 1>xtK*5/^^x* 
X i,i,2-X7K^v7h^^x*>, 2-X7K^vy^- 

6 JBaax7K*$/<b**tLTI4.*i*Mlw 
14. 1,2-XtK*VV<7P^*^>. 1,2-xtK^pv 
v^p/<>^> % 3 5 4-X7H^rvv^p/\+v;u>^ 

h. ex(3.4-X/K^vv^p^>;u^;u)Tv 
x+v-2,3-x7K^rvy;u7K;u±>. ex 

(3,4-X7K**>-6-^JUS/^P^*$/JU^;U)7 
5?*— k 2-C7-**»e*>^P[4.L0]^K3--f 
;U)-Xt° P ( 1 ,3- v3j-*-9->-5,3 ' -[7]**+H£$/$ 
P[4.1.0]^^^>. 4-(l' -^JUXtK^tVX^ 
;i/>l,2-X7K^rV-2-^;Uv^P^1>->.4-X 

7H+vx^;u-i,2-X7K+*>i/^P^*-^>^i: 
7 X/K+S/ftKlftll^/xxxiU 
£LTI4. ft#Mlcl4. x^+S/<b**ifcft* 
» 12-20 OBgflSKir^Stia i~8 £>y 
fci4?x/-;k 7;u+;u^x/-;u<tc7>xx^ 
juft£A<«*-c#*o ^|cxtK+vX^T'J>® 

Jk >MrVX^k t^Wk 71^^^^ 
^;U7x-jUXXT-^A<» *L<fflt^btti)o 8 
3L#*isitmm&tLTlt. JH*Mlc(4. 
7Vx»u ttS»*a>ttft»<DX7K*»>1b 



ether etc. 



As 3 glycidyl ester type epoxy compound, concretely, you can 
list phenyl glycidyl ester, alkyl glycidyl ester, alkenyl 
glycidyl ester , etc you can illustrate glycidyl 2, 2- dimethyl 
octanoate. glycidyl benzoate. glycidyl acrylate. glycidyl 
methacrylate etc as desirable ones. 



As 4 allyl oxirane, concretely, it can illustrate 1 and 2 -epoxy 
styrene. alkyl- 1 , 2- epoxy styrene etc. 

As 5 alkyl oxirane, concretely, 1 and 2 -epoxybutane. 1 , 2- 
epoxy pentane. 1, 2- epoxy hexane* 1, 2- epoxy heptane> 1, 
2- epoxy octane. 1, 2- epoxy nonane* 1, 2- epoxy decane> 1, 
2- epoxy undecane. 1 , 2- epoxide Deccan, it can illustrate 1 
and2 -epoxy tridecane. 1, 2- epoxy tetradecane^ 1, 2- epoxy 
pentadecane. 1, 2- epoxy hexadecane* 1, 2- epoxy 
heptadecane* 1,1,2- epoxy octadecane % 2- epoxy 
nonadecane. 1, 2- epoxy eicosane etc. 



As 6 alicyclic epoxy compound, concrete, 1 and 2 
-epoxycyclohexane % 1, 2- epoxy cyclopentane^ 3, 4- epoxy 
cyclohexyl methyl-3, 4- epoxycyclohexane carboxylate. bis 
(3.4 -epoxy cyclohexyl methyl ) adipate. exo-2, 3- epoxy 
norbornane. bis (3 and 4 -epoxy-6-methyI cyclohexyl 
methyl ) adipate. 2- (7 -oxa bicyclo [4. 1 . 0] hepto-3- yl ) 
-spiro (1 and 3 -dioxane-5, 3&apos;- [7] oxa bicyclo [4.1 . 0] 
heptane. 4- (1 &apos;-methyl epoxy ethyl ) - it can illustrate 
1 and 2-epoxy -2- methylcyclohexane* 4- epoxy ethyl-1, 2- 
epoxycyclohexane etc. As 7 epoxidized aliphatic acid 
monoester, it can illustrate aliphatic acid of carbon number 
12-20 which concretely,epoxidization is done and ester etc of 
alcohol or phenol, alkylphenol of carbon number 1-8. 
Especially, it can use butyl, hexyl. benzyl. cyclohexyU 
methoxyethyU octyk phenyl and butyl phenyl ester of 
epoxy stearic acid desirably. As 8 epoxidized vegetable oil, 
concretely, it can illustrate epoxy compound etc of soybean 
oil. linseed oil. cottonseed oil or other vegetable oil. 
Desirable ones are phenyl glycidyl ether type epoxy 
compound, glycidyl ester type epoxy compound, alicyclic 
epoxy compound and epoxidized aliphatic acid monoester 
even in these epoxy compound, phenyl glycidyl ether type 
epoxy compound and glycidyl ester type epoxy compound are 
more desirable even among them, phenyl glycidyl ether. 
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;uax7f«*5/ft*», ffi»SCx7K*->fcd« 
fc^^XTK+i/ftJiBSK^^xxriU-Cfc^o 
*r*t^xxjU^Uvv;ux-^;u^X7tx>v 

ftftttfccfctfyu^^^xxxiUfixTK+^Xb 
a*BA<«fcy»*L<. ^xxjKfUvv^x-x 
^;U7iXii/ifiJ5/5?iUX— rJU*fcl4T 
^U^^^'Jvv^xxx^tUlictibO;!^ 
fttfWcffSLi*. £:hAfflxtf*S/fc*»fc 

0.1-5.0 ft4%. #£L<li 0.2-2.0 Bg%*efc£ 

ct^sa*u^.x7K*i/fc^ifc* 2 a«±# 

[0016] 

-tert-^T;u-p-^uy— lfX7x</— JU A If 
0):7x/— ?xx;u-a--f:7^;u7£>. 

N,N-v(2-i-^;U)-p-^xXU>i;7S>l|(DT 



10 M%EIT. »*L<I* 5 M%BIT 

[0017] 

l^b*l4/\-fKP^I/^-P*-7K>(HFC)*jfltt 
LTIi. 1-3. jff£L<li 1-2 
;u^-p*-7t?>4<*if6*i*. 

ftfcMlCliftiUi* v^;U^-D^^>(HFC-32), 
hU?/U*P*£:/(HFC-23). 'O^JM-PX^ 
>(HFC-125). 1,1,2,2- fh7^^tPI$> 
(HFC-134) . 1,1,1,2- fh77ibtDI$> 
(HFC-134a) . 1,1,1- h'J7i^OlJ> 
(HFC-143a). l,l-V^;U^"PX^>(HFC-152a)fe 
if<D HFC. *fcl*C*l&0> 2 «Ja±<DS*ftft 

01511* HFC-134a JMfc;HFC-125 
I HFC-134a/HFC-32=60~80 K 
M %/40-20 R 1 % (D S 6 



butyl phenyl glycidyl ether or alkyl glycidyl ester or these 
blend especially are desirable. When these epoxy compound 
are combined to refrigerator oil composition of this invention, 
compounded amount is option, but with composition total 
amount standard, they are 0.1-5.0 mass%. preferably 
0.2-2.0 mass%, it isdesirable . Fact that 2 kinds or more it is 
possible to jointly use epoxy compound is ofcourse. ) 



[0016] 

Furthermore in order furthermore to raise performance 
vis-a-vis the refrigerator oil composition in this invention, 
from according to need until recently refrigeration oil 
additive, for example di-t-butyl-p- cresol. bisphenol A or 
other phenol type. phenyl-;al of the public knowledge 
-naphthyl amine. N, N- di (2 -naphthyl ) with alone, or 
several types combining -p- phenylenediamine or other amine 
type or other antioxidant, zinc dithiophosphate or other 
antiwear agent, chlorinated paraffin, sulfur compound or 
other extreme-pressure additive, aliphatic acid or other oily 
additive, silicone type or other foam inhibitor, 
benzotriazole or other metal inactivator. viscosity index 
improver, pour point depressant, dispersant or other 
additive, also itis possible to combine. 

total compounded amount of these additive is 10 mass % or 
less, preferably 5 mass % or less with composition total 
amount standard, it is desirable. 

[0017] 

You can list hydrofluorocarbon of carbon number 1-3. 
preferably 1-2 as hydrofluorocarbon (HFC ) coolant which 
isused for refrigerator which uses lubricating oil for 
refrigerator of this invention. 

Concretely for example difluoromethane (HFC-32 ), 
trifluoromethane (HFC-23 ), pentafluoroethane (HFC-125 ), 
1, 1, 2 and 2-tetrafluoroethane (HFC-134 ), 1, 1, 1 and 2 
-tetrafluoroethane (HFC- 134a), 1, 1 and 1 -trifluoroethane 
(HFC-143a ), 1 and 1 -difluoroethane you can list (HFC-152a) 
or other HFC. or blend etc of these 2 kinds or more. 



It is selected appropriately as for these coolant according to 
application and required performance it is listed, but such as 
blend of blend; HFC-125/HFC-134a/HFC-143a=35~55 
mass%/l-15 mass%/40-60 mass% of the blend. 
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ft;HFC-32/HFC- 125=40-70 aft%/60~30 g 
ft % <D f& ft ft ;HFC-125/HFC-143a=40~60 ft 
ft %/60~40 Jt ft % 0 9 ft 
ft ;HFC-134a/HFC-32/HFC-125=60 K ft %/30 
S ft %/10 S ft % <D S ft ft * 
HFC- 1 34a/HFC-32/HFC- 1 25=40-70 B 
ft %/15~35 B ft %/5~40 S ft % (D ;I ft 
ft ;HFC-125/HFC-134a/HFC-I43a=35~55 B 
ft%/l~15 Bft%/40~60 aft%(7);Iftft^<t*^ 

^blCftftMlCli* HFC-134a/HFC-32=70/30 B 
ft%c7);Iftft;HFC-32/HFC-125=60/40 Bft%<D 
;I ft ft ;HFC-32/HFC- 125=50/50 Bft%£>;lft 
ft(R410A;T5-f Kv^^^ttM Genetron 
AZ-20);HFC-32/HFC- 1 25=45/55 B ft % 0) ?I ft 
ft (R410B; x J. # > ft « SUVA 
AC9 1 00);HFC- 1 25/HFC- 1 43 a=50/50 B ft% tf) ;I 
ftft(R507C;T : 7-rKv^^^ttlSl Genetron 
AZ-50);HFC-32/HFC- 1 25/HFC- 1 34a=30/l 0/60 B 
ft % CD S ft 

ft;HFC-32/HFC-125/HFC-134a=23/25/52 Bft% 
O S ft ft (R407C; x a ?K > ft SJ SUVA 
AC9000);HFC- 1 25/HFC- 1 34a/HFC- 1 43a=44/4/52 
Hft%(D?Iftft(R404A;xa/K>aSl SUVA 
HP-62)fc£*^lfe>ft5o 

cttb hfc ^aic*ft. Mxn i~io a 

ft%(7)^D/^>. v^P^fD/^. ;?$>* -rv:? 
[0018] 

*«|Cfcl^Tli±aLfccfc3* HFC <h;Ift£*l 

Eft«fti*ff*-efc4*<. a*. ioo sft 

»fc»LTfr3MISl 1-500 MSG* » £L<(* 
2-400 MftSPT'fe^o 

;^jffi3t«> SS)I5^*S. va->r-x* 



HFC-134a/HFC-32/HFC-125=40~70 mass%/l 5-35 
mass%/5-40 mass% of blend; 

HFC- 134a/HFC-32/HFC- 125=60 mass%/30 mass%/10 
mass% of blend; HFC- 1 25/HFC- 1 43 a=40-60 mass%/60-40 
mass% of blend; HFC-32/HFC- 125=40-70 mass%/60-30 
mass% of for example HFC-134aalone; HFC- 125 alone; or 
HFC- 134a/HFC-3 2=60-80 mass%/40~20 mass% is desirable 
as example whose. 



Furthermore concretely, blend of blend; 
HFC-32/HFC- 125=50/50 mass% of blend; 
HFC-32/HFC- 125=60/40 mass% of the 
HFC-134a/HFC-32=70/30 mass% (R410A; Allied-Signal 
supplied Gene (0378 - 1 1 19, GENED6 ) tronA Z-20 ); blend 
of HFC-32/HFC- 125=45/55 mass% (R410B; Dupont Co. 
make SUVA AC9100 ); blend of HFC- 1 25/HFC- 143a=5 0/50 
mass% (R507C; Allied-Signal supplied Gene (0378 - 1 1 19, 
GENED6 ) tronA Z-50 ); the blend of blend; 
HFC-32/HFC-1 25/HFC- 134a=23/25/52 mass% of 
HFC-32/HFC-125/HFC-134a=30/10/60 mass% (R407C; 
Dupont Co. make SUVA AC9000 ); you can list blend 
(R404A; Dupont Co. make SUVA HP-62 ) etc of 
HFC-125/HFC-134a/HFC-143a=44/4/52 mass%. 



In addition, also it is possible to mix propane* 
cyclopropane* butane* isobutane* cyclobutane* n- 
pentane or other hydrocarbon coolant of trace* for example 
1-10 mass% tothese HFC coolant. 

[0018] 

refrigerator oil composition which relates to 0 inventions 
exists in form of the fluid composition for refrigerator which 
HFC an above-mentioned way usually, inin refrigerator is 
mixed. 

proportion of refrigeration oil and coolant in this fluid 
composition is option, butit is a refrigeration oil 1-500 parts 
by weight* preferably 2-400 parts by weight usually, 
vis-a-vis coolant 100 parts by weight. 

refrigerator oil composition of this invention, that electrical 
property which is superior and from thelow moisture 
absorption, especially is desirably used for reciprocating 
motion type and air conditioner and refrigerator which 
possess sealed type compressor of rotary type. 

In addition especially it is desirably used for automotive air 
conditioner and the dehumidifier* freezer* refrigerated 
warehouse* automatic vending machine* showcase* 
chemical plant or other cooling apparatus etc. 

In addition, it is desirably used for also those which possess 



Page 28 Paterra Instant MT Machine Translation 



JP1997208980A 



1997-8-12 



[0019] 

aaua 

kit, mmmta.&m\z&). zomwofi® 

U *fl**l=Ol*TTIB«>HffllMI*lTO 



[0020] 
[£l] 



the compressor of centrifugal type. 
[0019] 

[Working Example(s)] 

Below, with Working Example and Comparative Example , 
content of this invention isexplained furthermore concretely, 
but this invention is not something whichis limited in these 
Working Example. 

Using base oil which is shown in Table 1 and additive which 
isshown in Table 2, it manufactured refrigerator oil 
composition of composition which itshows in Table 3, it did 
below-mentioned test concerning each composition. 

test result was inscribed to Table 3. 

[0020] 

[Table 1] 



ttttJS (mm2/s) 



kinematic viscosity (mm<SP>2</SP>/s ) 



* ft 40°C 100°C A «»-J-^T">*ttft 9.3 2.45 B ««[^Tr>Stt;ft 32.5 4.71 C 1 — r-b>*iJdT"7- 
5.13 1.72 D l-ftVt'JiV- 16.9 3.91 E ^l/^X'JX'Jh— )\,t. 2-X^U ^*-tf->»/3. 5, 

^**>lfflf h7XXf^ 66.9 8.18 F /KU^PtV^'J^-Jl^^^U X— 32.5 6.71 G ?$UU 
iy2-Ifi^+y;i, 27.0 4.17 



base oil 40 □ 100 □ A refining naphthene type mineral oil 9.3 2.45 B refining naphthene type mineral oil 32.5 4.71 C 1 
- decene oligomer 5.1 31.72 D 1 - decene oligomer 16.9 3.91 E pentaerythritol and, 2 -ethyl hexanoic acid/3,5,5 - 
trimethyl hexanoic acid tetra ester 66.9 8.18 F polypropylene glycol mono butyl ether 32.5 6.71 G di-2-ethylhexyl 
phthalate 27.0 4.17 



H 



H 



hU/'J?HBMJ2-x 



trimellitic acid tri 2 - X 



jp8jpll 



Ti 



84.7 



84.7 



9.28 



9.28 



[0021] 
» 2] 

mm it ft ft * 

C v(2-x^;u^^rv;u)7v^K7fxX7x-h 
F 2,6-2/*^>*U— ?^U-p-*U!/—/U 



[0021] 
[Table 2] 

additive compound name 

A tricresyl phosphate 

B dioleyl hydrogen phosphite 

C di (2 -ethylhexyl ) acid phosphate 

D p-t-butyl phenyl glycidyl ether 

E neodecanoic acid glycidyl ester 
F 2,6-di-tertiary-butyl-p- cresol 
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[0022] 

[PffiSK l]*ME»BB«+(HFC-134a £ 23L/h 

MU*0>±ICttK»*BI 1 {ZTjkt&OlZ 30 
;TS/»C0fi]^T*;iaTLT-TXht o -X±IC;l![T$ 

KRftlH) 6h, xXhtf-XSJt 270 JlC^l/ 

-/<-intt is ni/»a)ftft-eKa»Ka-+> 

[ffffiKIK 2]Ui/3fPiO>^byS-*fflL\tt 
tt»250gfc«fctfHFC-134al00g£ft*U ttfciJ 
E 1 6kgf/cm 2 G ,KAE 0kgf/cm 2 G , 0 $e ft 
3000rpm, RK2M 160 deg C (D^ttr* 1000 B$ 
IHO»>3Ui«fTlV 1000 B*P*i]£i®&(Dzi> 

[0023] 



14, (B)rt#<DB*££*"r**J*»£ffll*fc 

[0S©flB*feIttM] 
[01] 

if attK i izmwzummwomwmvtbZo 

[ft#0>K9i] 
l 

2 
3 

4 

5 



[0022] 

Being able to give inclination in (HFC- 134a is let flow at ratio 
of 23 1/hr. ) in [test 1 ] coolant atmosphere, it installs test 
piece, as on that shown sample oil in Figure 1 , dripping at 
ratioof 30 drops/min, flowing down on test piece, this it 
recovers with the oil receiving and circulates with pump. 

It tested high temperature thin film coking with condition of 
test time 61u test piece temperature 27 0 degrees C* scraper 
number of times 18 times per minute, measured weight of the 
deposit to test piece after testing. 

Making use of [test 2 ] reciprocating compressor, test oil 250g 
and HFC-134al00g it was filled, did continuous operation of 
1,000 hour with condition of discharge pressure 16 
kgf/cm 2 G* intake pressure 0 kgf7cm 2 G, rotation rate 3000 
rpm % test temperature 1 60 deg C,observed deposit of valve 
of compressor of 1 ,000 hour lapseslater. 

[0023] 

As in Table 3 it shows been clear from result of test, as for 
refrigerator oil composition which depends on this invention, 
quantity of deposit to the test piece is small, in addition coke 
amount of deposition of valve of compressor islittle, 
understands . 

Vis-a-vis this, refrigerator oil composition of Comparative 
Example 1-4 is when synthetic oil whichcontains oxygen of 
(B ) component is not used, but quantity of deposit to test 
piece is many, in addition coke amount of deposition of valve 
of compressor is many understands . 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a explanatory diagram of test equipment which is used 
for test 1 . 

[Explanation of Symbols in Drawings] 
1 

test piece 
2 

sample oil 
3 

sample oil 
4 

oil to receive 
5 

scraper 
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